Experimental Section
Materials and synthesis: Flake graphite was purchased from Aldrich. All other chemicals were purchased from Aladdin Reagent (Shanghai) and used without further purification.
Preparation of graphene oxide (GO): GO was synthesized from natural graphite flakes based on a modified Hummers method. 3 A homogeneous GO aqueous dispersion (2.5 mg mL -1 ) was then ready for use.
Preparation of protonated g-C 3 N 4 (g-C 3 N 4 -H + ): g-C 3 N 4 was first obtained by thermal annealing of urea at 550 ℃ for 2h under air with a heating rate of 2 ℃/min. Protonated g-C 3 N 4 was prepared via sonication of g-C 3 N 4 with HCl (37%) for 3 h at room temperature.
Synthesis of MoS 2 /NGg-C 3 N 4 :
GO aqueous dispersion (20 mL, 50mg) was first diluted in de-ionized (DI) water (200 mL) with addition of g-C 3 N 4 -H + (100 mg) and sonicated for 1 h to obtain a flocculation of GO and g-C 3 N 4 -H + (g-C 3 N 4 -H + /GO), which was then fed with Na 2 MoO 4 ·2H 2 O (300 mg) and stirred at 90 ℃ for 12 h. The following addition of Na 2 S·9H 2 O (1.5g) and HCl (4 mL) immediately led to the formation of brownish precipitate (MoS 3 /g-C 3 N 4 -H + /GO), which was collected by filtration, freeze-dried, and finally treated at 550 ℃ for 3h under N 2 with a heating rate of 5 ℃/min to obtain MoS 2 /NGg-C 3 N 4 . Moreover, another sample as MoS 2 /NGg-C 3 N 4 (10:100:50) could be obtained when 10 mg Na 2 MoO 4 ·2H 2 O was added with Na 2 MoO 4 ·2H 2 O:g-C 3 N 4 -H + :GO (10:100:50). As the optimized ratio, Na 2 MoO 4 ·2H 2 O:g-C 3 N 4 -H + :GO (300:100:50) was adopted to achieve appropriate MoS 2 loading and high content nitrogen doping in graphene.
Synthesis of MoS 2 /G:
GO aqueous dispersion (20 mL, 50mg) was first diluted in DI water (200 mL) with subsequent addition of Na 2 MoO 4 ·2H 2 O (300 mg). The mixture was then stirred at 90 ℃ for 12 h. The following addition of Na 2 S·9H 2 O (1.5g) and HCl (4 mL) immediately led to the formation of brownish precipitate (MoS 3 /GO), which was collected by filtration, freeze-dried, and finally treated at 550 ℃ for 3h under N 2 with a heating rate of 5 ℃/min to obtain MoS 2 /G. 
Synthesis of MoS

Synthesis of MoS 2 :
Solution with Na 2 MoO 4 ·2H 2 O (300 mg) dispersed in DI water (200 mL) was stirred at 90 ℃. Na 2 S·9H 2 O (1.5g) and HCl (4 mL) were then added with brownish precipitate formed (MoS 3 ), which was collected by filtration, freeze-dried, and finally treated at 550 ℃ for 3h under N 2 with a heating rate of 5 ℃/min to obtain MoS 2 .
Characterizations: Zeta potential was acquired on ZS90 (Malvern Instruments Ltd, UK).
XRD measurement was carried out on a D/max-2500 X-ray diffractometer (Rigaku Corporation, Japan) using Cu K α radiation (λ=0.1542 nm). FTIR spectra were recorded using Spectrum 100 spectrometer (Perkin Elmer, Inc., USA). SEM images, EDX and elemental mapping were acquired using NOVA NanoSEM 230 microscope (FEI, USA).
TEM images and SAED pattern were conducted on JEM-2100 microscope (JEOL Ltd., Japan). AFM images were taken on NanoNavi probe station in tapping mode (DI, USA).
Nitrogen physisorption measurement was carried on Autosorb-iQA3200-4 sorption analyzer (Quantatech Co., USA). TGA curves were monitored on a Q5000IR apparatus (TA Instruments, USA). XPS experiment was carried out on AXIS Ultra DLD system from Kratos with Al Kα radiation as X-ray source for radiation. Raman measurement was conducted on an Invia/Reflrx Laser Micro-Raman spectrometer (Renishaw, England) excited by a laser beam of 532 nm.
Electrochemical Measurements:
Electrochemical tests of LIBs were performed under ambient temperature using two- Table S1 . Nitrogen contents and fractions of the N configurations for MoS 2 /NGg-C 3 N 4 and MoS 2 /NGurea in this work, and typical literature reported N-doped graphene.
*It can be seen large fraction of graphitic N formation generally need high temperature above 800°C with less N content (< 10 at.%). 
